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FOREWORD 


This  report  contains  the  results  of  research  performed  under  AFFDL  (Air  Force  Flight 
Dynamics  Laboratory),  Wright-Patterson  Air  Force  Base,  OH,  Contract  F33615-73-C-3147, 
Project  6065,  Aerospace  Vehicle  Recovery  and  Escape  Subsystems , Task  606502,  Aerospace 
Crew  Station  and  Protection.  The  work  was  conducted  between  September  1973  and 
June  1974.  ^ 

The  work  was  sponsored  by  JTCG/AS  as  part  of  the  3-year  TF.AS  (Test  and  Evaluation 
Aircraft  Survivability)  program.  The  TEAS  program  was  funded  by  DDR&E/ODDT&E.  The 
effort  was  conducted  >.nder  the  direction  of  thvt  JTCG/AS  Design  Criteria  and  Specifications 
Subgroup,  Ad  Hoc  Committee  II,  as  part  of  TBAS  element  5.1 .8.2,  Documentation  of 
Survivability  /Vulnerability  Related  Aircraft  Military  Specifications  and  Standards. 
Mr.  George  Ducker  was  the  committee  chairman  and  program  monitor. 


The  purpose  was  to  identify  military  specifications  and  standards  which  impact  S/V 
(survivability  and  vulnerability)  of  combat  aircraft  and  document  the  nonnuclear  (including 
high  energy  lasers)  S/V  provisions  and  requhv men ts.  noting  the  deficiencies  in  these 
documents.  This  report  contains  the  results  of  this  study,  with  specifications  and  standards 
listed  in  alphanumeric  order,  including  identification  of  S/V  provisions  and/or  deficiencies. 
This  study  was  conducted  by  Los  Angeles  Aircraft  Division  of  Rockwell  International,  Los 
Angeles,  CA.  Mr.  Walter  Dotseth  was  the  program  manager. 


The  report  was  released  by  the  authors  on  25  June  1974  for  publication. 
The  memlors  of  Ad  Hoc  Committee  11  are: 
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DISCLAIMER 

Estimates  in  this  report  are  not  to  be  construed  as  an  official 
position  of  any  of  the  Services  or  of  the  Joint  AMC/NMC/ 
AFLC/AFSC  Commanders. 


NOTE 

Information  and  data  contained  in  this  document  arc  based 
on  reports  available  at  the  time  of  preparation,  and  the 
results  may  be  subject  to  change. 
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Air  Force  Flight  Dynamics  Laboratory 

Documentation  of  Survivability  Vulnerability  Related  Air- 
craft Military  Specifications  and  Standards,  by  W.  D.  Dotseth  and 
R.  W.  Nickel,  Los  Angeles  Aircraft  Division  of  Rockwell 
International,  Los  Angeles,  CA.  Wright-Patterson  Air  Force  Base, 
OH,  AFFDL,  for  Joint  Technical  Coordinating  Group/Aircraft 
Survivability,  April  197S.  180pp.  (JTCG/A S-74-D-003,  publica- 
tion UNCLASSIFIED.) 

The  purpose  was  to  identify  military  specifications  and 
standards  which  impact  S/V  (survivability  and  vulnerability)  of 
combat  aircraft  and  document  the  nonnuclear  (including  high 
energy  laser?)  S/V  provisions  and  requirements,  noting  the 
deficiencies  in  these  documents.  This  report  contains  the  results  of 
this  study,  with  specifications  and  standards  listed  in  alphanumeric 
order,  including  identification  of  S/V  provisions  and/or 
deficiencies. 
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INTRODUCTION 


SCOPE 

This  report  delineates  a research  and  analysis  program  that  identified  and  documented 
S/V  (survivability /vulnerability)  related  mi,itary  aircraft  specifications  and  standards. 


OBJECTIVE 

The  program  objective  was  to  identify  and  document  nonnuclear  (including  high 
energy  lasers)  S/V  provisions  and/or  deficiencies  in  relevant  military  aircraft  specifications 
and  stanuards.  This  documentation  provides  JTCG/AS  with  a detailed  compilation  of  the 
status  of  nonnuclear  S/V  provisions  imposed  on  military  aircraft,  and  areas  where  provisions 
arc  inadequate  or  missing.  It  is  intended  that  information  herein  be  used:  (1)  for  analysis 
and  generation  of  programs,  and  (2)  to  systematically  and  efficiently  incorporate  meaning- 
ful S/V  provisions  in  applicable  specifications  and  standards. 


STUDY  APPROACH 

The  program  was  accomplished  as  follows  (Figure  1 ): 

1.  Task  l - Identified  all  military  specifications  and  standards,  with  information 
and  opinions  on  criteria  for  S/V  provisions. 

2.  Task  2 - A preliminary  screening  of  all  identified  military  aircraft  specifications 
and  standards,  and  selection  of  those  that  met  the  criteria  for  subsequent  analysis. 

3.  Task  3 - Development  of  analysis  criteria  for  specification  and  standards  S/V 
provisions  and/or  deficiencies. 

4.  Task  4 - Preparation  of  interim  report  draft. 

5 . Task  5 - Review  of  interim  report  draft  by  JTCG/ AS  Subgroup  Ad  Hoc 
committee. 

6.  Task  6 - Preparation  of  final  text  ,f  interim  report. 

7.  Task  7 - Analysis  of  candidate  specifications,  and  standards  listed  in  interim 
report  to  identify  S/V  provisions  or  deficiencies. 

8.  Task  8 - Preparation  of  final  report  draft. 

().  Task  ° - Review  of  final  report  draft  by  JTCG/AS  Subgroup  Ad  Hoc  committee. 

10.  Task  10  - Preparation  of  final  report,  incorporating  all  JTCG/AS  comments  and 
corrections. 
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PRELIMINARY  SCREENING 


SCREENING  CRITERIA 

* P 

Criteria  were  developed  for  preliminary  screening  of  all  military  specifications  and 
standards  that  identified  a list  of  candidates  for  analysis.  The  primary  objective  was  to 
include  all  military  aircraft  subsystems  and  their  related  components  to  levels  thaf  wou*d 
ensure  complete  coverage  and  consideration  of  S/V  provisions.  Separate  criteria  were 
developed  for  military  specifications  and  standards. 

v i 

Military  Specification 


A military  specification  was  judged  to  be  qualified  for  inclusion  in  the  candidate  list  if 
it  pertained  to  the  following: 

1 . Aircraft  configuration 

2.  Subsystems  general  specification 

3 . Component  general  specification 

4.  Specific  components/materials  with  S/V  feature 

5.  litary  aircraft  consumables  (fuel,  oil,  hydraulic  fluid,  etc.) 

6.  Ballistic  protection  material  (armor) 

Military  Standard 

There  are  three  types  of  military  standards  as  defined  by  Defense  Standardization 
Manual  41 20.3-M.  These  are  book  form  (MIL-STD),  unit  page  (MIL-STD),  and  sheet  form 
(MS),  for  this  program,  only  the  book  form  military  standard  documents  were  found  to  be 
ol  interest.  Unit  page  military  standard  documents  are  structured  to  provide  charts,  standard 
design  layouts,  formulas,  graphs,  and  lists  of  engineering  data.  Where  used  for  a standard 
piece  ot  equ-pment,  they  refer  to  a book  form  military  standard  that  contains  the  overall 
requirements  and  other  supporting  sections.  Sheet  form  military  standards  provide  ar 
identification  of  stand  ’ parts  used  for  component  building  blocks  (such  as  fasteners, 
resistors,  tubes,  etc.).  These,  in  turn,  refer  to  book  form  military  standard  for  full  details. 
Criteria  for  listing  a book  form  military  standard  included  the  following  categories: 

1.  Design  method 

2.  Design  process 

3.  System  engineering 

4.  Installation  of  armor 
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Document  Data 

The  listing  of  DoD  (Department  of  Defense)  specifications  and  standards  were 
reviewed  using  the  defined  criteria.  For  each  identified  specification  or  standard,  the 
following  information  was  established:: 

1.  Document  number 

2.  Date  (specified  in  DoD  index) 

3.  FSC  (federal  supply  code)  number 

4.  Document  preparer 

5.  Document  classification 

6 Coordinating  military  service(s) 

7.  Document  title 

AIRCRAFT  SUBSYSTEMS 

Figure  2 shows  15  aircraft  subsystem  categories  were  established  for  the  program, 
reflecting  the  general  arrangement  of  the  aircraft  industry  design  groups.  These  encompass 
the  spectrum  of  design  disciplines  required  for  all  military  aircraft.  Included  in  the 
subcategories  is  one  for  armor  subsystems,  a relatively  new  system  discipline  that  hits  been 
included  in  armament  system  design  areas. 

MILITARY  SERVICES 

The  specification  and  standards  were  reviewed  for  the  following  using  activities. 
Triservice,  Army,  Air  Force,  and  Navy. 


DATA  SOURCES 

The  DoD  Index  of  Specifications  and  Standards  was  used  as  the  primary  source  of 
documents.  It  iists  all  unclassified  specifications  and  standards.  S/V  focal  point  activities 
were  contracted  within  each  of  the  three  major  military  services  to  identify  other  military 
specifications  or  standards  that  were  either  classified  or  not  included  in  the  DoD  index. 
These  activities  were  NASC  (Naval  Air  Systems  Command)  and  AFSC  (Air  Force  Systems 
Command),  Washington,  D.C.,  and  AASC  (Army  Aviation  Systems  Command),  St.  Louis, 
MO.  From  these  inputs,  primary  screening  was  conducted. 

INTERIM  REPORT  SUMMARY 

A total  of  743  documents  (68b  military  aircraft  specifications  and  57  military  aircraft 
standards)  were  identified  as  candidates  for  analysis.  The  total  number  of  documents  and 
number  of  documents  in  each  subsystem  was  changed  as  a result  of  the  analysis  for  the  final 
report,  some  deleted  and  others  added.  The  final  number  of  documents  arc  listed  in  Table  1 
by  subsystems.  The  interim  report  was  published  as  Rockwell  International,  Los  Angeles 
Aircraft  Division  Document  NA-73-877. 


4 


ottiaMtiiiiiKii 


sayffBii ■..■»■  *,  -'  ’*' ' - v»i  !W,m» 


JTCG/AS  -74-D-003 


Table  1 . Final  Number  of  Documents  by  Subsystem. 


Aircraft  seosy stems 

Military 

specifications 

\ 

Military 

standards 

Configuration 

25 

18 

Structures 

28 

5 

Crew  stations 

56 

5 

Passenger/cargo  stations 

7 

0 

Propulsion/power 

41 

2 

Power  trains 

9 

0 

Fuel 

41 

0 

Flight  controls 

22 

0 

Fluid  power/pneurnatic 

5\ 

1 

Environmental  control 

50 

3 

Electrical  power/distribution 

60 

2 

Avionics 

30 

6 

Armament 

29 

4 

Launch/recovery 

18 

1 

Armor 

30 

2 

DOCUMENT  ANALYSIS 


CRITERIA 

Criteria  for  analyzing  each  candidate  document  were  developed  through  contact  and 
discussion  with  the  three  military  services  S/V  activities.  From  these  discussions,  the 
following  S/V  provisions  criteria  were  established  and  approved  by  the  Ad  Hoc  committee: 

1 . General  provision  - refers  to  specific  aircraft  system  specification  for: 

a.  Hostile  weapon  systems  and  their  effects  (ballistics  and  laser) 

b.  Secondary  weapon  effects  (i.e.,  spall,  fire,  corrosive  fluids/vapors,  etc.) 

c.  Kill  categories  and  definitions  for  mission  completion 

d.  Minimized  observable  values  or  objectives  for  radar,  infrared,  aural,  and  visual 
signatures 

c.  Quality  assurance  (test  and/or  analysis) 

2.  Specific  provision  - defined  capability  level  of  subsystems  and/or  components  for: 

a.  Weanr.-.  effects  protection 

b.  Secondary  effects  protection 

c.  Suppression  of  hazardous  response  or  generation  of  secondary  hazardous 
environmen  ts 

d.  Levels  for  radar,  infrared,  aural,  or  visual  signatures. 

6 


The  results  of  individual  document  analysis  were  listed  in  alphanumeric  order  for 
military  aircraft  specifications  and  standards  and  specific  service  specifications  or  standards 
considered  relevant  by  the  Ad  Hoc  committee. 

Aircraft  system  and  subsystem  groupings  were  established  under  Preliminary  Screening 
in  this  document,  using  1 5 separate  categories  (Figure  2).  These  reflect  general  arrangements 
of  aircraft  industry  design  groups  and  were  developed  since  no  specific  listings  are  available 
other  than  those  included  in  military  design  handbooks  and  guides.  For  the  arrangement  in 
this  study,  there  was  found  to  be  a lack  of  general  subsystem  specifications  or  standards  for 
the  following: 

1 . Aircraft  configuration 

2.  Aircraft  structures 

3.  Crew  stations 

4.  Passenger/cargo  stations 

5.  Propulsion/power 

6.  Power  trains 

7.  Launch/rccovery 

X.  Armor 

Nonnuclear  S/V  provisions  could  be  established  for  these  subsystems  if  a general 
specification  existed. 
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ORDER  OF  PRECEDENCE  CATEGORIES 

An  order  of  precedence  for  incorporation  of  specifications  and  standards  was 
established.  An  analysis  was  conducted  to  segregate  the  documents  into  three  categories,  in 
order  of  importance,  as  follows: 

1.  Flight-essential  subsystems/ components 

2.  Mission-essential  subsystems/components 

3.  Lower-tier  subsystems/components  whose  S/V  requirements  will  be  adequately 
contained  in  higher-tier  documents. 


This  segregation  minimized  the  number  of  documents  that  will  require  changes  and 
established  the  proper  order  of  priorities.  Definitions  were  established  for  the  categories  as 
follows: 

1.  Fiight-essential  subsystems/components  are  required  for  a contemporary  aircraft 
(fixed  or  rotary  wing)  to  maintain  controlled  flight  sufficient  for  return  to  a recovery  area. 
Future  military  aircraft  flight-essential  functions  may  be  primarily  or  fully  dependent  upon 
electrical  or  electronic  systems.  When  this  occurs,  suitable  nonnuclear  S/V  provisions  will  be 
considered  for  incorporation  into  appropriate  documents. 

2.  Mission-essential  subsystems/components  are  required  for  operation  of  functions, 
other  than  controlled  flight  for  military  aircraft  combat  operations,  including  fire  control, 
w - delivery,  target  detection/identification,  and  penetration  aids,  etc. 

3.  Lower-tier  subsystems/components  includes  those  where  adequate  nonnuclear  S/V 
provisions  can  be  incorporated  into  higher-tier  documents  without  sacrificing  effective 
survivability  or  cause  ambiguous  or  misleading  interpretation.  The  majority  of  military 
specifications  are  in  this  category. 

The  resulting  sequential  order  is  illustrated  in  Figures  3 through  17.  (See  page  18.)  The 
data  which  follows  each  figure  lists  the  assignee,  FSC,  title,  preparing  activity,  and 
document  number.  This  arrangement  provides  identification  of  the  assignee  activities 
involved  in  a program  incorporating  nonnuclear  S/V  provisions.  Table  2 contains  the 
identification  of  military  activities  associated  with  each  assignee  and  FSC. 
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PROVISIONS/DEFICIENCIES  SUMMARY 

Deficiencic  v^re  identified  as  general  or  specific. 

A general  deficiency  is  defined  as  the  absence  of  nonnuclear  S/V  provisions,  that 
should  refer  to  aircraft  system  procurement  specifications  for  specific  S/V  scope,  applicable 
documents,  requirements,  quality  assurance,  and  intended  use.  This  would  include  such 
areas  as  radar  cross  section;  visual,  infrared,  and  aural  detection  signatures;  ballistic  and/or 
laser  weapon  effects  hardening;  fire  and  explosion  suppression,  etc.;  and  other  secondary 
hazards  that  may  be  created  by  primary  hostile  weapon  effects. 


A specific  deficiency  is  defined  as  the  absence  of  adequate  nonnuclear  S/V  provisions 
in  a section  that  relates  to  a level  of  survival  enhancement,  including  provisions  such  as 
self-sealing  or  ballistic  tolerance  for  specific  size,  type,  and  impact  conditions  for  projectiles 
and/or  fragments.  For  example,  a specific  deficiency  is  considered  to  exist  if  protection  for 
a .50-caliber  projectile  is  cited,  but  docs  not  specify  type  (ball,  armor-piercing, 
armor-piercing-inccndiary,  tracer,  etc.)  or  a quantitative  criteria  for  acceptance  or  rejection. 
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Table  2.  Federal  Supply  Classification  and  Assignee  Codes. 


FSC 

Title 

Assignee 

code 

1005 

Guns  Through  30  MM 

WC 

1270 

Aircraft  Gunnery  Fire  Control  Components 

84 

1285 

Fire  Control  Radar  Equipment,  Except  Airborne 

MU 

1336 

Guided  Missile  Warheads  and  Explosive  Components 

70 

1337 

Guided  Missile  and  Space  Vehicle  Explosive  Propulsion  Units 
Solid  Fuel 

70 

1340 

Rockets,  Rocket  Ammunition,  and  Rocket  Components 

OS 

1345 

Land  Mines 

PA 

1370 

Pyrotechnics 

PA 

1375 

Demolition  Materials 

PA 

1376 

Bulk  Explosives 

PA 

1377 

Cartridge  and  Propellant  Actuated  Devices  and  Components 

MU 

1 4i  0 

Guided  Missiles 

70 

1420 

Guided  Missile  Components 

70 

1440 

Guided  Missile  Launchers 

70 

1500 

Aircraft  and  Airframe  Structural  Components 

11 

1510 

Fixed  Wing  Aircraft 

11 

1520 

Rotary  Wing  Aircraft 

AV 

1 560 

Airframe  Structural  Components 

80 

1610 

Aircraft  Propellers 

84 

1615 

Helicopter  Rotor  Blades,  Drive  Mechanisms,  and  Components 

AV 

1620 

Aircraft  Landing  Gear  Components 

70 

1630 

Aircraft  Wheel  and  Brake  Systems 

70 

1640 

Combined  With  1560 

1650 

Aircraft  Hydraulic,  Vacuum,  and  De-Icing  System  Com- 
ponents 

AS 

1 660 

Aircn  ft  Air  Conditioning,  Heating,  and  Pressurizing 
Equinment 

71 

1670 

Parachutes;  Aerial  Pickup,  Delivery,  Recovery  Systems;  and 
Cargo  Tiedown  Equipment 

82 

1680 

Miscellaneous  Aircraft  Accessories  and  Components 

82 

1710 

Aircraft  Arresting,  Barrier,  anu  Barricade  Equipment 

AS 

1720 

Aircraft  Lau  nching  Equipment 

AS 

2530 

1 

Vehicular  Brake,  Steering,  Axle,  Wheel,  and  Track  Com- 
ponents 

CS 
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Table  2.  Federal  Supply  Classification  and  Assignee  Codes  (Contd.) 


FSC 

Title 

Assignee 

code 

2620 

Aircraft  Tires  and  Tubes  Pneumatic 

70 

2810 

Gasoline  Reciprocating  Engines,  Aircraft;  and  Components 

82 

2835 

Gas  Turbines  and  Jet  Engines,  Except  Aircraft;  and  Com- 
ponents 

ME 

2840 

Gas  Turbine  and  Jet  Engines,  Aircraft;  and  Components 

71 

2845 

Rocket  Engines  and  Components 

70 

2915 

Aircraft  Engine  Fuel  System  Components 

82 

2925 

Aircraft  Engine  Electrical  System  Components 

82 

2935 

Aircraft  Engine  Cooling  System  Components 

71 

2945 

Aircraft  Engine  Air  and  Oil  Filters,  Strainers,  and  Cleaners 

71 

2950 

T urbosuperchargers 

71 

2995 

Aircraft  Miscellaneous  Engine  Accessories 

71 

3010 

Torque  Converters  and  Speed  Changers 

ME 

3040 

Miscellaneous  Power  Transmission  Equipment 

ME 

3424 

Metal  Heat  Treating  and  Nonthermal  Treating  Equipment 

IP 

3460 

Machine  Tool  Accessories 

IP 

4010 

Chain  and  Wire  Rope 

IS 

4030 

Fittings  for  Rope,  Cable,  and  Chain 

IS 

4210 

Fire  Fighting  Equipment 

ME 

4240 

Safety  and  Rescue  Equipment 

EA 

4320 

Power  and  Hand  Pumps 

ME 

4720 

Hose  and  Tubing  Flexible 

CS 

4730 

Fittings  and  Specialities:  Hose,  Pipe,  and  Tube 

CS 

4820 

Valves,  Nonpowered 

SH 

4920 

Aircraft  Maintenance  and  Repair  Shop  Specialized  Equip- 
ment 

82 

4925 

Ammunition  Maintenance  and  Repair  Shop  Specialized 
Equipment 

OS 

4930 

Lubrication  and  Fuel  Dispensing  Equipment 

ME 

5130 

Hand  Tools,  Power-Driven 

GL 

5355 

Knobs  and  Pointers 

IS 

5680 

Miscellaneous  Construction  Materials 

ME 

5826 

Radio  Navigation  Equipment  Airborne 

84 

5840 

Radar  Equipment  Except  Airborne 

80 

5845 

Underwater  Sound  Equipment 

SH 

5905 

Resistors 

ES 

5910 

Capacitors 

ES 

5915 

Filters  and  Networks 

ES 
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Table  2.  Federal  Supply  Classification  and  Assignee  Codes  (Contd.) 


FSC 

Title 

Assignee 

code 

5920 

Fuses  and  Lighting  Arresters 

ES 

5925 

Circuit  Breakers 

ES 

5930 

Switches 

ES 

5935 

Connectors,  Electrical 

ES 

5940 

Lugs,  Terminals,  and  Terminal  Strips 

GS 

5945 

Relays,  Contactors,  and  Solenoids 

ES 

5950 

Coils  and  Transformers 

ES 

5955 

Piezoelectric  Crystals 

EL 

5960 

Electron  Tubes  and  Associated  Hardware 

F* 

5961 

Semiconductor  Devices  and  Associated  Hardware 

ES 

5962 

Microelectronic  Circuit  Devices 

ES 

5965 

Headsets,  Handsets,  Microphones,  and  Speakers 

EL 

5970 

Electrical  Insulators  and  Insulating  Materials 

GS 

5975 

Electrical  Hardware  and  Supplies 

GS 

5985 

Antennaj,  Waveguides,  and  Related  Equipment 

ES 

5990 

Synchros  and  Resolvers 

AS 

6105 

Electrical  Motors 

SH 

6110 

Electrical  Control  Equipment 

SH 

6115 

Electrical  Generators  and  Generator  Sets 

ME 

6125 

Converters,  Electrical,  Rotating 

82 

6130 

Converters,  Electrical,  Nonrotating 

SH 

6140 

Secondary  Batteries 

AS 

6145 

Electrical  Wire  and  Cable 

IS 

6150 

Miscellaneous  Electric  Power  and  Distribution  Equipment 

ME 

6220 

Electric  Vehicular  Lights  and  Fixtures 

GS 

6340 

Aircraft  Alarm  and  Signal  Systems 

82 

6600 

Instruments  and  Laboratory  Equipment 

71 

6605 

Navigational  Instruments 

SH 

6610 

Flight  Instruments 

71 

661  5 

Automatic  Pilot  Mechanisms  and  Airborne  Gyro  Components 

71 

6620 

Engine  Instruments 

71 

6625 

Electrical  and  Electronic  Properties  Measuring  and  Testing 
Instruments 

EL 

6680 

Liquid  and  Gas  Flow,  Liquid  Level  and  Mechanical  Motion 
Measuring  Instruments 

AS 

6685 

Pressure,  Temperature,  and  Humidity  Measuring  and  Con- 
trolling Instruments 

82 

6830 

Gases,  Compressed  and  Liquified 

GS 
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Table  2.  Federal  Supply  Classification  and  Assignee  Codes  (Contd.) 


FSC 

Title 

Assignee 

code 

6850 

Miscellaneous  Chemical  Specialties 

GS 

6910 

Training  Aids 

70 

7440 

Automatic  Data  Processing  Systems:  Industrial,  Scientific, 
and  Office  Types 

EL 

8010 

Paints,  Dopes,  Varnishes,  and  Related  Products 

MR 

8030 

Preservative  and  Sealing  Compounds 

MR 

8040 

Adhesives 

AS 

8120 

Commercial  and  Industrial  Gas  Cylinders 

GS 

8305 

Textile  Fabrics 

DP 

8415 

Special-Purpose  Clothing 

DP 

8470 

Personal  Armor 

DP 

8475 

Specialized  Flight  Clothing  and  Accessories 

DP 

9130 

Petroleum  Base  Liquid  Propellants  and  Fuels 

PS 

9135 

Chemical  Base  Liquid  Propellant  Fuels  and  Oxidizers 

68 

9150 

Cutting,  Lubricating  and  Hydraulic  Oils  and  Greases 

GS 

9320 

Rubber  Fabricated  Materials 

GS 

9330 

Plastics  Fabricated  Materials 

GS 

9340 

Glass  Fabrication  Materials 

GS 

9350 

Refractories  and  Fire  Surfacing  Materials 

GS 

9500 

Metal  Bars,  Sheets,  and  Shapes 

IS 

9515 

Iron  and  Steel:  Plate,  Sheet  and  Strip 

IS 

9535 

Nonferrous  Base  Metal:  Plate,  Sheet,  Strip  and  Foil 

IS 

13GP 

Ammunition  and  Explosive 

EA 

1 4GP 

Guided  Missiles 

70 

1 5GP 

Aircraft  and  Airframe  Structural  Components 

11 

47GP 

Pipe,  Tubing,  Hose,  and  Fittings 

CS 

58GP 

Communication,  Detection,  and  Coherent  Radiation  Equip- 
ment 

EC 

59GP 

Electrical  and  Electronic  Equipment  Components 

ES 

66GP 

Instruments  and  Laboratory  Equip 

71 

FORG 

Forgings 

SH 

MFFP 

Metal  Finishes  and  Finishing  Processes  and  Procedures 

MR 

TMSS 

Technical  Manual  Specification  and  Standards 

16 

MFC  A 

Metal  Castings 

MR 

MISC 

Miscellaneous  (Not  Otherwise  Assigned) 

WR 

12 
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Table  3 contains  the  jummary  of  nonnuclear  S/V  provisions  and  deficiencies  found  in 
the  documents  analyzed.  No  military  specification  or  standard  was  found  that  contained 
specific  S/V  provisions  for  high  energy  laser  protection.  This  is  not  unusual,  since  it  is  a 
relatively  new  technical  area  where  application  to  military  aircraft  is  in  preliminary 
development. 

Documents  found  to  be  deficient  in  nonnuclear  S/V  provisions  are  listed  and  shown  for 
general  and  specific  deficiencies  in  each  section.  This  listing  shows  only  die  absence  of  such 
provisions,  a..d  dees  not  establish  incorporating  actions  beyond  the  scope  of  this  program 
(conducted  merely  to  identify  the  major  military  specifications/standards  where  nonnuclear 
S/V  provisions  could  be  applied). 

Provisions  and  deficiencies  are  shown  to  provide  an  indication  of  relative  status.  A 
preliminary  listing  of  specifications  and  standards  are  considered  primary  candidates  for 
incorporation  of  general  or  specific  S/V  provisions. 


Table  3.  Military  Specifications/Standards  Nonnuclear  S/V  Provisions/Deficiencies. 


Provisions/deiiciencies 

Document  Section 

Total 

Scope 

Applicable 

documents 

Requirements 

Quality 

assurance 

Notes 

Adequate 

Specific 

Deficient 

62 

63 

9) 

74 

74 

364 

General 

597 

595 

555 

511 

583 

2,84! 

Specific 

2 

3 

15 

16 

4 

<f0 

LISTING  OF  AIRCRAFT  S/V  RELATED 
SPECIFICATIONS  AND  STANDARDS 


The  military  aircraft  S/V  related  specifications  and  standards  identified  in  this  study 
arc  in  alphanumeric  order  beginning  on  page  71 . Figure  1 8 (page  70)  explains  the  format: 

1.  The  first  line  contains  the  document  number,  date,  associated  subsystem,  service, 
document  classification,  preparer,  FSC,  and  type  of  nonnuclear  S/V  provisions  deficiency 
Tor  each  cection  of  the  document  (scope,  references,  requirements,  quality  assurance,  and 
definitions  or  notes). 

2.  The  second  line  lists  any  amendments  or  supplements. 

3.  The  third  line  contains  the  document  title. 

4.  The  remaining  lines  contain  reference  to  the  specific  paragraphs  in  the  document 
where  S/V  provisions  are  contained,  or  a statement  of  no  provisions.  The  formal  DoD 
military  specifications  and  standards  are  listed  first,  and  then  specific  service  documents, 
considered  relevant  to  incorporation  of  nonnuclear  S/V  requirements  into  aircraft  systems. 

Table  4 contains  the  preparing  activity/assignee  codes  with  identification  and  location 
for  each. 
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Table  4.  Preparing  Activities/ Assignee  Codes. 


Code 

Preparing  activity 

Code 

Preparing  activity 

AS 

Commander 

MC 

Commandant  of  the  Marine 

Naval  Air  Systems  Command 

Corps 

Attn:  Code  52021 

Attn:  Code  CSY-1 0/1 

Department  of  the  Navy 

Headquarter.  USMC 

Washington,  D.C.  20360 

Washington,  D.C.  20380 

AV 

Commander 

MI 

Commander 

U.S.  Army  Aviation  Systems 

U.S.  Army  Missile  Command 

Command 

Attn:  AMSMI-RCS 

Attn:  AMSAV-ES 

Redstone  Arsenal, 

P.O.  Box  209,  Main  Office 
St.  Louis,  Missouri  63166 

Alabama  35809 

MR 

Director 

DP 

Commander 
Defense  Personnel 
Support  Center 
Attn:  DPSC-N 
2800  South  20th  Street 

U.S.  Army  Materials  and 
Mechanics  Research  Center 
Attn:  AMXMR-MS 
Watertown,  Mass.  02172 

Philadelphia,  Pennsylvania 
19101 

MU 

Commander 

U.S.  Army  Munitions  Command 

HA 

Commander 

Attn:  SMUFA-J4000 

Edgewood  Arsenal 
Attn:  SAREA-TS-S 

Philadelphia,  PA  1 9 1 o7 

Edgewood  Arsenal, 
Maryland  21010 

OS 

Commander 

Naval  Ordnance  Systems 

EC 

Commander 

Command 

Naval  Electronic  Systems 

Attn:  ORD-05223 

Command 

Department  of  the  Navy 

Attn:  Code  E LEX  05 17 
Department  of  trie  Navy 

Washington,  D.C.  20360 

Wa.hington,  D.C.  20360 

PA 

Commander 

EL 

Commander 

Picatinny  Arsenal 

U.S.  Army  Electronics 

Attn:  SA  RPA-AD-C-3 

Command 

Dover,  New  Jersey  07801 

Attn:  AMSEL-RD-ZS 
Fort  Monmouth,  N.J.  07703 

SH 

Commander 

Naval  Ship  Engineering 

GL 

Commander 

Center 

U.S.  Amy  Natick 

Attn:  Code  6124, 

Laboratories 

Center  Bldg. 

Attn:  AMXRES-EQS 

Prince  Georges  Center 

Natick,  Mass.  01760 

Hyattsville,  Maryland  20782 
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Table  4.  Preparing  Activities/Assighee  Codes  (Contd.) 


Code 

Preparing  activity 

Code 

Preparing  activity 

TM 

Director  of  Maintenance 

15 

Director 

U.S.  Army  Materiel  Command 
Attn:  AMCMA-SM 
Washington , D.C.  203 1 S 

AF  Weapons  Laboratory 
AFSC,  AFWUSEW) 
Kirtland  AFB.  New  Mexico 

87117 

WC 

Commander 

16 

Commander 

Hq.  U.S.  Army  Weapons 
Command 

Attn:  AMSWE-RDD 
Rock  Island  Arsenal 
Rock  Island,  Illinois  61202 

Technical  Engineering 
Data  Branch 
AFLC(MMOMP) 
Wright-Patterson  AFB, 
OH  45433 

10 

Deputy  Chief  of  Staff/ 
Systems 

Directorate  of  Production 

17 

Commander 

Rome  Air  Development  Center 
AFSC,  RADC(RBRC) 

Griffiss  AFB,  N.Y.  1)440 

Management 

Production  Management 
Division 
AFSC/SDDP 
Andrews  AFB 
Washington,  D.C.  20331 

70 

Commander 
Ogden  Air  Materiel  Area 
AFLC.  OOAMA(MMSS) 
Hill  AFB,  Utah  84406 

71 

Commander 

11 

Commander 

Oklahoma  City  Air 

Aeronautical  Systems 

Materiel  Area 

Division 

AFLC/OCAMA(MMSS) 

Engineering  Standards 

Tinker  AFB,  Oklahoma 

Division 

73145 

ASD/4950/TZS 

80 

Commander 

Wright-P;Uterson  AFB, 
OH  A5433 

Sacramento  Air  Materiel 
Area 

AFLC,  SMAMA(MMSS) 

12 

Director 

McClellan  AFB, 

AF  Rocket  Propulsion 

California  95652 

Laboratory 

82 

Commander 

AFSC,  AFRPL(DOZS) 

Ssn  Antonio  Air 

Edwards  AFB,  California 
93523 

Materiel  Area 

AFLC,  SAAMA(MMSS) 
Kelly  AFB,  Texas  78241 

13 

Commander 

Electronic  Systems  Division 

84 

Commander 

AFSC,  ESD(TRD) 

Warner  Robins  Air 

L.G.  Hanscom  Field 

Materiel  Area 

Bedford,  Massachusetts 

AFLC,  WRAMA(MMSS) 

01730 

Robins  AFB,  Georgia  31093 
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CONCLUSIONS  AND  RECOMMENDATIONS 


The  results  show  approximately  88  percent  of  the  identified  military  specifications  and 
standards  have  no  nonnuclear  S/V  provisions.  This  does  not  imply  provisions  appear  in  each 
document,  but  an  indication  of  their  content.  Documents  found  containing  nonnuclear  S/V 
provisions  were  deficient  in  one  or  more  of  the  major  sections.  This  can  be  illustrated  by  the 
requirement  to  design  a component  to  withstand  the  impact  of  a tumbled  incendiary 
.50-caliber  projectile  without  separation  or  excessive  tearing.  No  documents  were  found 
containing  provisions  for  S/V  considerations  related  to  high  energy  laser  weapon  effects. 

An  example  that  contains  adequate  nonnuclear  S/V  provisions  (excluding  high  energy 
lasers)  is  MIL-J-83294,  Installation  Requirements,  Aircraft  Propulsion  Systems,  General 
Specification  for.  Sufficient  application  for  S/V  is  established  in  the  sections  contained 
therein,  and  listed  as  follows: 

1 . Scope  - Vulnerability  is  established  as  a technical  requirement. 

2.  Applicable  documents  - MIL-STD-882,  System  Safety,  is  referenced  for  safety 
factors;  AFSC  DH2-3  design  handbook  on  propulsion  and  power  which  refers  to 
AFSC  DH2-7  design  handbook  on  system  survivability. 

3.  Requirements  - Vulnerability  of  components  and  accessories  and  installation 
relative  to  the  aircraft  mission  is  specified. 

4.  Quality  assurance  - Specified  compliance  with  requirements  through  examination 
of  mockups,  drawings,  or  reports. 

5.  Applicable  notes  - Reference  is  made  to  design  requirements  and  MIL-STD-882. 

Another  excellent  example  is  MIL-STD-1288  for  ballistic  protecti  n of  aircrewmen.  It 
was  prepared  specifically  for  a nonnuclear  S/V  application  and  is  complete. 

A few  were  found  containing  provisions  considered  to  be  beneficial  for  nonnuclear 
S/V.  Most  were  provisions  to  limit  or  suppress  damage,  failures,  malfunctions,  cr  creation  of 
other  hazardous  secondary  effects. 

From  the  survey  and  analysis  of  related  military  aircraft  specifications  and  standards, 
recommendations  have  been  developed  and  presented  for  consideration  for  implementation 
by  JTCG/AS  organization.  In  order  of  priority,  they  are: 

1.  Acceptable  general  nonnuclear  S/V  provisions  should  be  developed  that  can  be 
incorporated  in  each  relevant  section  of  selected  military  specifications  and  standards.  When 
specified,  provisions  should  refer  to  aircraft  system  procurement  specifications  for  actual 
S/V  requirements,  including  features  as:  aircraft  observables,  ballistic  protection,  and  high 
energy  laser  weapons  effects  protection.  The  following  is  a condensed  version  of  general  S/V 
provisions,  where  required  by  the  aircraft  procurement  specification: 

a.  Scope  - This  specification/standard  contains  provisions  for  nonnuclear  S/V 
where  considerations  may  be  required  by  the  aircraft  system  procurement  specification. 
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b.  Applicable  documents  - Where  nonnuclear  S/V  provisions  are  specified  by  the 
aircraft  system  procurement  specifications,  these  documents  shall  apply  (as  appropriate  to 
the  procured  aircraft  system):  AFSC  DH2-7,  Aeronautical  Systen  Survivability  Design 
Handbook ; USAAMRDL  TR71-41/B,  Survivability  Design  Guide  fo  • U.S.  Army  Aircraft ; 
and  NAVAIR-0025-524,  Navy  Aircraft  Survivability  Guidelines. 

c.  Requirements  - Specific  nonnuclear  S/V  provisions  shall  apply  as  applicable  to 
this  specification/standard  as  authorized  by  the  procuring  agency. 

d.  Quality  assurance  - Where  nonnuclear  S/V  requirements  are  established  in  the 
requirements  section,  their  verification  by  test  and/or  analysis  shall  be  accomplished  as 
specified  by  the  quality  assurance  section  of  the  aircraft  procurement  specifications. 

e.  Notes  - The  intended  use  of  this  document  includes  the  nonnuclear  survival 
enchancement  of  the  aircraft  system  end  item. 

2.  An  aircraft  S/V  program  book  form  military  standard  should  be  developed, 
providing  military  and  industry  with  a standard  criteria  and  ground  rules  for  conduct)':.;  an 
S/V  program  for  new  aircraft.  It  can  provide  guidance  and  authority  needed  to  t ..ure 
proper  consideration  and  design  of  S/V  features  incorporated  into  the  system  throughout 
conceptual  and  definition  design  phases.  The  document  would  be  subordinate  to 
MIL-STD-499  at  the  same  level  as  (1)  MIL-STD-882  for  system  safety  programs, 
(2)  M1L-STD-785A  for  reliability  programs,  and  (3)  MIL-STIM70  for  maintainability 
programs. 

3.  Review  and  analysis  of  military  aircraft  specifications  with  specific  nonnuclear  S/V 
provisions  found  to  be  deficient  should  be  conducted,  to:  (1)  develop  adequate  revisions, 
and  (2)  correct  the  deficiencies.  An  example,  some  specifications  call  for  a ballistic  test  of 
the  component  with  a 50-caliber  projectile.  The  type  projectile  (i.e.,  ball,  armor-piercing,  or 
armor-piercing-incendiary),  striking  velocities,  angles  of  obliquity,  or  projectile  yaw  angles 
are  not  specified.  Neither  the  requirements  nor  the  quality  assurance  sections  of  the 
specification  provide  an  adequate  quantitative  level  for  acceptance. 

4.  Consideration  should  be  given  to  the  development  of  overall  general  specifications 
for  subsystems  that  do  not  have  them,  permiting  incorporation  of  general  nonnuclear  S/V 
provisions,  rather  than  subordinate  documents. 

5.  The  revision  of  MlL-STD-490,  Military  Standard  Specification  Practices,  should  be 
considered  to  incorporate  suitable  provisions  for  nonnuclear  S/V.  The  provisions  should  be 
specified  on  the  same  level  as;  reliability,  maintainability,  availability,  system  effectiveness, 
environmental  conditions,  nuclear  control  requirements,  and  transportability  paragraphs. 
This  would  be  applicable  for  Type  A1 , System  Specifications,  Type  Bl,  Prime  Item 
Development  Specifications,  and  Type  B2,  Critical  Item  Development  Specifications, 
replacing  the  subparagraph  for  vulnerability  factors  contained  in  Paragraph  3.2.2.,  Physical 
Characteristics,  which  is  considered  inadequate  for  current  military  aircraft  procurement. 
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CONFIGURATION  SUBSYSTEM 
(Figure  3) 
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STRUCTURES  SUBSYSTEM 
(Figure  4) 


1510  AS  MIL-A-8867(ASG)  Airplane  Strength  and  Rigidity  Ground  Tests 
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(Figure  4) 
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Figure  5.  Specification  and  Standard  Relationships  for  Crew  Stations  Subsystem. 
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CREW  STATIONS  SUBSYSTEM  (Contd.) 

(Figure  5) 
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(Figure  7) 
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Figure  9.  Specification  and  Standard  Relationships  for  Fuel  Subsystem. 
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FLIGHT  CONTROLS  SUBSYSTEM  (Contd.) 
(Figure  10) 


gurc  1 1.  Specitlcation  and  Standard  Relationships  for  Fluid  Power/Pneumatic  Subsystem. 
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ELECTRICAL  POWER/DISTRIBUTION  SUBSYSTEM  (Contd.) 

(Figure  13) 
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Figure  14.  Specification  and  Standard  Relationships  for  Avionics  Subsystem. 


AVIONICS  SUBSYSTEM 
(Figure  14) 
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ARMAMENT  SUBSYSTEM 
(Figure  15) 


1420  1 1 MIL-E-25366C  Electric  and  Electronic  Equipment  and  System,  Guided 

Missile,  Installation  of.  General  Specification 


ARMAMENT  SUBSYSTEM  (Contd.) 
(Figure  15) 


Figure  16.  Specification  and  Standard  Relationships  for  Launch/Recovery  Subsystem. 
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Regulator.  Voltage,  28V.  120  Deg  C,  for  30V  Direct  Current  Generator.  General  Specification  for 
No  S/V  Provisions 
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Regulator,  Oxygen,  Automatic  Pressure  Breathing  High  Altitude,  General  Specification  for 
No  S/V  Provisions 
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Transformers  and  Inductors  (Audio  and  Power)  Established  Reliability.  General  Specification  for 
No  S/V  Provisions 


Transformer  and  Inductors,  Non-Explosive,  General  Specification  for 
No  S/V  Provisions 


JTCG/AS-74-D-003 


Valves,  Aircraft,  Hydraulic  Thermal  Expansion  Relief 
No  S/V  Provisions 


Document  Number  Date  Subsystem  Service  Class  Prep  FSC  Scope  Ref  Rcjmt 

Amend/supp  Date 
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Valves,  Fuel  Shutoff.  Electric  Motor  Operated 
No  S/V  Provisions 


Document  Number  Date  Subsystem  Service  Gass  Prep  FSC  Scope  Ref  Rqmt  QA  Def 

Amend/supp  Date 

Tide 
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Valve,  Oxygen  Check,  for  70-psi  Oxygen  Converters 
No  S/V  Provisions 


Valves,  Fuel  Level  Control,  Fuel  Tank.  Aircraft  General  Specification  for 
No  S (V  Provisions 
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Wiring,  Aircraft,  Selection  and  Installation  of 
No  S/V  Provisions 
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Also  Launch/ioe 


Standards  and  Specifications,  Order  of  Precedence  for  the  Selection  of 
No  S/V  Provisions 
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Dispenser  and  Sub-Munition,  Air  Delivered,  Safety  Design  and  Safety  Qualification 

1-Safety  Criteria;  2-Ref  Documents;  3-Definitions;  43.13(D)-Bullet  Impact  Damage  Flight  Environment  Criteria,  43.1 .5(D)-Logistics  Handling 
Bullet  Impact  Criteria;  5-Test  Methods  Table  I 


Test  Requirements  Document.  Preparation  of 
No  S/V  Provisions 


Procedure  for  Selection  of  Electronic  and  Electrical  Parts  During  Equipment  Design 
No  SfV  Provisions 


Scope;  2-Ref  Documents:  3.2.12-Reduce  Vulnerability  Per  NAVAIR-0025-524,  3.4.13-Damage  Tolerance  to  Ballistic  Threat,  3.18.1  and 
3.18.9-Passive  Defense  Includes  Armor  Plate,  Bullet  Resistant  Glass  and  Provisions  for  Flak  Curtains;  4-Quality  Assurance  as  Required  by 
Contract;  6.1 -Intended  Use 


